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Aliskiren protects against myocardial ischemia/reperfusion injury via regulating mi—

tochondrial-mediated apoptosis pathway
GU Qianlin WU Bingxuan HUANG Zhenhua CHEN Weidong WEI Qiuxia ZHAN Hong
( The First Affiliated Hospital of Sun Yat-sen University Guangzhou Guangdong 510080 China)
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ABSTRACT Aim  Through simulating the ischemia/reperfusion of cardiomyocytes in vivo by constructing a model
of cardiomyocyte hypoxia and reoxygenation in vitro to verify the effect of Aliskiren on improving the myocardial ischemia/
reperfusion injury and to explore its mechanism in regulating apoptosis. Methods Cell experiments were divided into
four groups: normal oxygen supply group ( Control) hypoxia/reoxygenation group ( H/R)  Aliskiren+H/R group NF-+«B
P65 specific inhibitor ( bayl11-7082) +H/R group. CCK-8 was used to detect the survival rate of cardiomyocytes pretreated
with different concentrations of Aliskiren and ELISA was performed to determine the levels of inflammatory factors ( TNF-
a IL-6) in each experimental group. Hoechst33258 staining and Annexin V/PI dual staining flow cytometry were con—
ducted to evaluate the myocardial cell apoptosis ratio in each group. The JC- kit was used to measure mitochondrial mem—

brane potential and cardiomyocyte ATP content. Meanwhile the Caspase-3 activity kit was performed to detect the activity

of apoptotic proteases in each group. Results When the concentration of Aliskiren was less than 20 mmol/L  a posi—
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tive correlation with cardiomyocyte activity was showed and when between 40 mmol/L and 80 mmol/L there was a nega—

tive correlation.

The optimal concentration of Aliskiren was 20 mmol /L at which the myocardial cell activity is the highest.

Compared with the H/R group Aliskiren can decrease the expression of TNF-o and IL-6 ( ( 129.33+5. 86) ng/L vs

(319.00+4. 58) ng/L. P<0.05; (29.67+1.53) ng/L vs (64.67+2.08) ng/l. P<0.05)
apoptosis rate of cardiomyocytes ( ( 7.23%+1. 14%) vs (32.25%+3. 15%)
cardiomyocytes with energy disorders ( (6.9%=+1. 6%) vs ( 13.5%=1.7%)

the function of stabilizing mitochondrial membrane potential ( ( 3. 90+0. 60) vs ( 1. 80+0. 16)
activity of apoptotic protease Caspase-3 ( (2.26+0.35) vs ( 3.26+0. 62)

and significantly reduce the
P<0.05)
P<0. 05)

and reduced the proportion of
what” s more Aliskiren can gain
P<0.05) and inhibit the

It is of great importance that there

P<0.05) .

was no statistical difference in the experimental results between Aliskiren+H/R group and bay11-7082+H/R group.

Conclusion Aliskiren can improve myocardial ischemia/reperfusion injury by inhibiting inflammatory response and regula—

ting mitochondrial receptor-mediated apoptosis.

Based on the experimental results it can be speculated that the role of

Aliskiren in regulating apoptosis may be related to inhibition of NF«B expression.

( WHO) 2 000
(ische—
mia/reperfusion injury I/RI) o
S Caz+
o o1

( angiotensin I receptor blocker ARB)

( Aliskiren)

( nitric oxide NO)

3

( angiotensin converting
enzyme inhibitor ACEI)  ARB
( renin-angiotensin-aldoste—

rone RAAS) “ ”

(ACEI  ARB)
ACEI  ARB
(left ventricular remodeling LVR)
4
1
1.1
H9c2 Procell
APExBio NF+«B P65 bayl1-
7082 InvivoGen DMEM
Biowest ( 100 x)
GIBCO Hoechst33258
BIOFIL Annexin V-FITC/PI ~ Abnova
ELISA Jc4 ABCAM
Caspase-3 Abbkine
GIBCO o
( Beckman Coulter Brea ) -

( )

( Leica DMi8 ). Spectra Max M2

( Molecular Devices Corp ) o
1.2

( Con-
trol) | (H/R ). +H/R  (

) .NF«B P65 bay11-7082 +H/R



CN 43-262/R 2020 28 561
( bay11-7082 1.6 Annexin V/PI
) o 1x10°  / 6
o FBS N
DMEM 37 C 800 r/min 5 min
(95%N,; 5%C0,) 12 h. 10% ; PBS
FBS 3 ho 2 Falcon
o o 1 x Binding
1.3 CCK-8 Buffer 1x10° cells/L o
96 Falcon 100 pL
150 wlL( 6 ) o Annexin V. PI
24~48 h 12 he 25 C 1 ho
0 h.3 h.6 h.12 h.24 h 1xBinding Buffer 400 pLo 1 h
15 pL CCK-8 60 min o
450 nm ; 1.7 JC- ATP
JC- :
o CCCP( 10 mmol /L) 1:
(0.5.10.20.40.80 mmol /L) 1 000 10
12 h pmol /L 20 min. 6
450 nm o PBS 1 mL o 1
= (A - A ) /(A - mL JC o
A ) o 20 min. Jc4
1.4 ELISA 6( IL-6) (1x) - JC-
o TNF-ar) (1x) 2 Binding Buffer
ATP o o
o 50 pL 1.8 Caspase3 Caspase-3
10 pL 40 pL pNA o
o o 37 C
90 min; 50 pL . 600 g 5 min
37 C 60 min; PBS o 15 min.
3 15 min
50 pL ( HRP) 37 C Caspase-3 o Ac—
30 min; 50 L A.B DEVD-pNA( 2 mmol/L) 37 C
37 C 15 min 60~ 120 min,
; 50 pL 405 nmm OD . 0D s
450 nm o OD ;5 Caspase3  pNA
1.5 Hoechst33258 pNA,
6 Caspase-3 Caspase-3
50% ~80% . Caspase3 o
0.5 mL 1.9
10 min o PBS SPSS13.0 o
3 min, 0.5 mL Hoechst33258 (xxs) o ( ANOVA)
5 min, PBS 3 min. Student-Newman—Keuls ( SNK)

. P<0.05



ISSN 10073949 Chin J Arterioscler Vol 28 No 7 2020

562
2
(P>0.05) 20 mmol /L

2.1 20 mmol/L. 80

CCK-8 mmol /L,

o 20 mmol /L
12 h H9c2 (76.40% £ 1. 64%) .
3h (41.50% +1. 50%)

(74.80%=1.66%) P<0.05

3h 20 mmol/L( 1)

[os)

120}
100 | ol
I a 100+
80 —_
Q * L b
S ol - o i -
! r b
NE ] PR P E
- H B peegw foo BmBEBENE @
» H HHEBERB o BB ETHEEER
# *EEE Oh 3h 6 h i2h 24n 0 EEE 0 5 10 20 40 80
ERrE FFE LR E(mmol/L)
1 (A) (B) a  P<0.05 b P<0.05 Oh 0 mmol/L
Figure 1. Relationship between reoxygenation time ( A) Aliskiren concentration ( B) and cell activity
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Table 1. Effects of Aliskiren on inflammatory factors after

H/R

TNF-o( ng/L) IL-6( ng/L)
54.67+3.21 12.03+1.05
H/R 319.00+4.58° 64.67+2.08"
+H/R 129.33+5.86" 29.67+1.53"
bay11-7082+H/R 126.77+1.53™ 26.00+2.00™
a P<0.05 b P<0.05 H/R

50 um 50 um
C D

2. Hoechst33258 A
B H/R C +H/R D bayl1-7082+H/R

Figure 2. Hoechst33258 results of myocardial cells in each group
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